There is limited knowledge on the global prescription and consumption patterns of therapeutic (TD) and illicit drugs (ID). Pooled urine analysis and wastewater-based epidemiology (WBE) has been used for local-based drug screening. It is, however, difficult to study the global epidemiology due to difficulties in obtaining samples. The aims of the study were to test the detectability of TD and ID in airplane wastewater samples categorized according to their geographical origin. Wastewater samples (n= 17) were collected from long-distance flights and prepared with enzymatic conjugate cleaving followed by either precipitation or solid phase extraction. Aliquots were analysed on various liquid chromatography -mass spectrometers. TDs were grouped according to their Anatomical Therapeutic Chemical (ATC) codes. Identification confidence was assigned to three levels based on variables including detection on multiple instruments and number of targets per compound. A total of 424 compounds were identified across all samples, distributed on 87 unique TD and 2 ID. Two principal components in a principal component analysis separated three clusters of wastewater samples corresponding to geographical origin of the airplanes with therapeutic subgroup ATC codes as variables. Airplane wastewater analysis is useful for identifying targets for WBE and toxicological analysis and explore drug use and abuse patterns.
INTRODUCTION
An increasing number of methods and matrices are being employed to monitor drug use and abuse [1] . Conventional methods include analysis of seized materials and biological samples such as urine, saliva, hair, and blood. Newer methods include wastewater-based epidemiology (WBE) [2] , screening of pooled urine [3] [4] [5] , urinated soil [4] , and exhaled breath samples [6] . Low concentrations of analytical targets in pooled and diluted samples call for sophisticated sample work-up and/or highly sensitive and selective analytical equipment such as tandem mass spectrometry (MS/ MS) or high resolution MS in target screening mode [2;5;7] . Identification confidence is then assigned based on the acquired analytical data, which was previously discussed for high resolution MS data in environmental or clinical samples [7;8] . Before being able to identify which drugs have been consumed in pooled biological samples, the analytical targets need to be identified preferably through comprehensive pharmacokinetic studies from controlled clinical trials, but as ethic committees rarely allow such studies on emerging illicit drugs (ID), alternatively by metabolism studies and/or in silico prediction [9] . Elimination through feces is a quantitatively relevant route of elimination for certain IDs and drugs with abuse potential, including buprenorphine [10] , methadone [11] , and Δ9-tetrahydrocannabinol (THC) [12] ; this might also apply to e.g. synthetic cannabinoids. Pooled urine and urinated soil analysis can provide a snap-shot of which therapeutic drugs (TD) and ID are consumed in a smaller population and can itself be used in analytical target identification, whereas WBE can provide some spatial and temporal resolution to monitoring drug consumption with sensitive, 
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water was generated from a Millipore Synergy UV water purification system (Millipore A/S, Copenhagen, Denmark). SPE columns were Strata X-C Bond Elut 96 Square-well, Certify 100 mg (Agilent Technologies, Santa Clara, CA, USA).
Wastewater samples (n=17) were collected as previously described [14] from long-distance flights arriving at Copenhagen airport from nine cities, representing three regions (North America, North and South Asia). A deodorising agent based on glutaraldehyde and benzalkoniumchloride was used as disinfection agent in the flight wastewater containers. Samples were stored at -20 °C until analysis.
Sample Preparation
Wastewater samples containing about 5 mL were thawed and centrifuged at 10,000 g for 10 min at 20 °C. 500 µL wastewater supernatant was mixed with 250 µL ammonium acetate buffer (pH 5. . Probable identifications of compounds were assigned when the analytical parameters ranged between the tentative and confirmed identification criteria (table 1) . Identified compounds from the wastewater samples were grouped according to their ATC codes [19] . When more than one code was available per compound, the formulation with highest number of sold defined daily doses in Denmark in the latest quarter was chosen using the Danish register of Medicinal Product Statistics [20] . ATC codes for oral administration were chosen over topical administration when relevant drug metabolites, were identified, using excretion data on the drug from Baselt et al. [21] . 
Principal component analysis
RESULTS AND DISCUSSION
The prepared airplane wastewater samples were injected onto the UHPLC-MS/MS and UHPLC-TOF systems. Data from the UHPLC-MS/MS was extracted and categorised as ≥LOD or ≥ limit of quantification (LOQ). The following UHPLC-TOF variables were extracted: mass error in MS L for protonated molecular mass, number of FIs per target, and number of targets per 
Identification confidence levels
A system for assigning identification confidence was developed based on previous systems [8] , for this given application, to weigh information provided by the complementary analytical approaches, and to ensure pharmacokinetic information of the TDs and IDs were taken into consideration (Table 1) . When a metabolite of a drug is also a drug with unique ATC code, the compound which is not metabolically transformed to the other will be categorised as having two targets. 
Compound identification
The ATC classification system was used to group drugs and metabolites.
Compounds most likely originating from food, soft drinks and tobacco were excluded from the study.
An overview of confirmed to tentatively identified compounds is presented in relative numbers in the doughnut diagram in Fig. 1a toxicology. Cocaine and methamphetamine were both tentatively identified, each in two samples. Amphetamine was identified in two samples, and was grouped as being the metabolite of therapeutic ADHD medication; however, it could also originate from abused amphetamine. Several TDs mainly excreted in feces were identified, including dipyramidol, fexofenadine and irbesartan [21] .
In a globalised world with increasing work-force mobility and affordable long-distance vacations, the consumption patterns of TD and IL could be affected on a local basis. Knowledge of which TD and ID have been Plotting of wastewater samples (Fig. 2c) shows that the first two principal components separate three clusters: North American, Southeast Asian and Northeast Asian and explain a total of 58 % of the data set variance. (Fig. 2b) rather than high scores in any variables. Accordingly, the samples from Canada and Washington (USA) I are observed with a low score on the 1 st principal component (Fig. 2c) with a high total number of detected compounds (Fig. 2b) , but remain separated from the Asian samples on the 2 nd principal component. 
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